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INTRODUCTION TO PLATES. 



L Description of Plates. — The Plates consist cliiefly of^ 

1^ Flans, Longitudinal, and Gross-Sections of the Canal, &c 

2®. Drawings of Instmments, Sketches of Bzperiments, Geometrical Diagrams. 

3', Vertical and Transverse Velocity-Carves, Transverse Silt-Corves. 

A\ Grouped Carves showing relations of various quantities. 

Detailed Descriptions of the Plates are given in the Text. Very free 
use has been made of *' graphic representations ", (Nos. 3®, 4** above,) 
as appealing readily to the eye. A reference to such Diagrams will fre- 
quently save a laborious study of the printed Tables, Some general ex- 
planations of these are given below. 

2. Velocity and Silt-Curves.— (Plates xii-xvni, XXVI-XLI, L). 

In these the ordinates show Velocities and Quantities of Silt at the 
points on the Base-line (Vertical or Transversal) from which they start. 
The tips of the ordinates are joined by straight lines, thus forming a rough 
Vblooity-Curvb or Silt-Cubvb as the case may be, free from any 
bias of the draughtsman's hand. Except in " Grouped Curves ", {e. g., 
Plates XXX., L., for which see next para.,) computed ordinates and curves 
are shown in dotted lines ; measured ordinates and observation-curves in 
clear lines. 

(i). Mean Lines. — A Line drawn across the ordinates parallel to the Base-Lino 
at a distance from it equal to the ** mean ordinate " serves to indicate the value of 
the latter (by its distance from the Base-Line), i.^., of the " Mean-Velocity ", " Mean 
Silt", &c. 

(ii). Cro88-Seotions.— "For all Non-Central Vertical Velocity-Carves the position 
of Vertical is shown on a Cross-Section complete or partial as required (Plates XVI.- 
XVIII.) A complete Cross-Section showing the position of all Float-Courses is 
given also at foot of every Plate of Transverse Velocity- or Silt-Curves (Plates 
XXVL-XM., L.) 

(iii). Instruments, — The vertical lines at the tips of the Rod-velocity («) lines in 
the Vertical Velocity-Curves, (Plates Xn.-XVIII.), and those in the Cross-Sections 
which accompany them ; also those at intervals in the Cross-Sections below the Mid- 
depth-, Bed-, and Mean-Velocity Curves (Plates XXIX.-XLL) may be looked on as 
pictorial representations of some of the Instruments employed, viz., 
Plates XIL-XVm., and XXXL-XLL, Mean Velocity-Rods. 
PI. XXIX., Double-Floats ; PI. XXX., Double-Floats and Mean Velocy.-Rods. 

(iv). Notation for A, H, R.— For each Transverse Velocity- and Silt-Curve, 
(Plates XXVI.-XXIX., XXXI.-XLL, L.), several of the « hydraulic elements", viz.. 
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iv INTRODUCTION. 

ihe Gauge-Reading (^), Central Depth (H), and Hydraulic Mean Depth (B) are 
plotted upwards from the Base-Transversal upon a single vertical ordinate (placed 
to one side of the Curve), their several lengths being shown by a horizontal scratch 
at the top, so that they can be compared by inspection. 

3. Grouped Curves.— (PI. vin., ix., xxi.-xxiii, xxx., xiji.-L). 

To exhibit the relations between several quantities (e, ^., Velocities at 
various points, Surface^Falls, Surfaoe- Slopes, &c.,) at once, correspond- 
ing values of these quantities are plotted together upon a common ordi-' 
nate, measured from a common Base-Line, with any chosen quantity as 



The successive plotted points of any one kind are joined usually by 
straight lines, sometimes by curved lines (when curving helps to clearness), 
thus forming a rough Curve of the quantity in question, free from bias of 
the draughtsman's hand; and the whole forming a Group of related 
Curves. The Curves are drawn for clearness' sake in different styles, 
e.g,, clear, dotted, chain-dotted, and long dashes. 

4. Bbeaks in Curvbs and Oedinatbs. — These arise in the Grouped 
Curves from various causes : — 

1^ Missing Data. The Curves are drawn continuous across the ordinates only 
through actual plotted points ; thus, if on any ordinate the plotted point be missing 
(from want of data), the Curve is broken ojf at the crossing therewith, 

2**. Admixture of Sites, When the data for several Sites are plotted on one 
Plate, the whole group of Curves of one Site sometimes cross an ordinate peculiar 
to another Site. In this case either the whole group of Curves is slightly broken off 
at the crossing (as in Plates Vm., XLYIII.), or the ordinate itself is broken at each 
Ourve (as in Plates XLIV., XLVII.) 

3". Interlacing and Acute Intersections. When the close interlacing of the 
Curves or their acute intersections with the ordinates would be likely to cause confu- 
sion, either the ordinates are broken at the crossing with the Curve (this is the 
common case), or the Curves are broken between the ordinates (as in Plates VIII., 
XXI., XLV.) In the latter case arrows are sometimes added (Plates VIII., XLV.) 
to guide the eye when the gap is a long one.' 

5. Scales.-^The same scales have been used for quantities of same 
kind (as far as the limits of the paper would permit) throughout the 
Plates. The scales used on each Plate can be recognised from the re- 
ferences given on each. 

6. Symbols. — The same symbols are used as in the Tables; for 
explanation, see Art. 8i 9 of Introduction to Tables. Explanations of 
special symbols used in certain Plates are given either on the Plates 
themselves or in the Text. 
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INTRODUCTION. T 

7. Wind- — The state of the Wind is shown by an arrow, drawn to- 
wards the vnncTs eye^ and of length showing the velocity on a given scale, 
(thus showing both direction and force). 

8. Preparation of Plates.— The Plates have been prepared with great care. 
Eveiy Plate was prepared in MS. by the Superintendent himself, and checked 
th/roughout by one* of the Computer Staff. 

The " transfer-paper " and " first proof " were always checked^n all details (ex- 
cept actual replotting) by one of the Computer Staff, (in addition to the usual check- 
ing by the Press Staff), and in all but the figure detail (and actual replotting) by the 
Superintendent himself. Every correction was checked on each revision by one of 
the Computer Staff and by the Superintendent himself. 

It was found useless to carry the checking to the extent of actual replotting, as 
the shrinkage of the paper in the process of lithography as carried out in India is 
80 great and so irregular, that the final Result cannot be expected to be to scale (ac- 
cording to the scale named thereon). The diagrams should, however, be correct in 
the relative disposition of their parts. 

9. Errata. — ^With every care it has, however, been impossible to avoid mistakes 
altogether. A few Errata were discovered while the Work was passing through the 
Press. The worst of these have been corrected by handf so as to save trouble 
to the reader : these therefore no longer appear as Errata. A List of all the rest as 
far as known j: is published below. The reader is requested to correct these with 
the pen. 



^ Nearly aU by the Senior Compnter and Cheeky, (Sergrt. W. PorterB, BX) 
t Some of the collections are of conrse a little rongh in appearance. 

X The author will be glad to receive a note of any further Brrata diBOOvered. Addrees to the 
Thomaeon C. B. College, N. W, P., India. 
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EBRATA. 

[TlM SMder it nqoested to oorreot «beM with th« p«a]. 

PL n, 2. Height of Bed above Lower Datum on 13-11-78, 

At 73'*75 Right of Centre ; for y^e, read V'4b, 
PL XX. Beferences for Fig. 3 (at Head of Plate) ifor bU = iH, read bm = |H. 
PL XXIV, 11. In the Elevation the depth of the Pan is incorrectly drawn and 
figured as 12^. This should be 9* (both in drawing, and figuring). 
. PL XXVI, Ser. 66, For Uo = 378, read U^ = 3-79. 
PL XXX, 1. Ser. 111. Jor H = O'-ST, read H = 8'*97. 

PL XXXVI, Ser. 176. On ordinate at 65' Itight of Centre,>r 1-66, read IM. 
PL XXXVI, Sen 179. On ordinate at 40' Bight of C^entre, for i-40, read 1-46. 
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Qange$ CanaX^ Roorkee Beach. 

Fig. 1, Sketch Plan. 

„ 2, Longitudinal Section. ,„ ^ 

„ 8,SoUniB.Aqueduct,BnlaigedCrofl8.SectionofBank». 

Oange$ Canals Roorkee Reach. ^ 

Fig. 1. Fifteenth Mile Sites, Average Croes-Sections. 

2, SoliniEmbankt Main Site, Average CroBS-Sectiona. 

I 8, „ Aqueduct,Plano£AqueductandApproache8. 

„ 4, „ n Crofis-Section. 

Ganges Canal, Bdra, JaoU and Kamhera Beaches. 

. General Sketch Flan. 

Ganges Canal, Belra Rvaeh. 

. Fig. 1, Sketch Plan. 

. ,, 2, Longitudinal Section. 

. „ 8, Average Cross-Sections of Belra Site. 

Ganges Canal, JaoU Beach. 

. Fig. If Sketch Plan. 

. „ 2, Longitudinal Section. 

. ^ z, Average Cross-Sections of Jaolf Site. 

Awwpihahr Branch Canal, Kamhera Beach. 

Fig. 1, Sketch Plan. ' 

— „ 2, Longitudinal Section. 

« ^ 8, Average Cross-Sections of Kamhera Site. 

DetaiU. 

Fig. 1, Wire Hope Arrangements. 

— „ 2, Plan of Cross-Sections (obtMned by sounding). 
" 8, Experiment on Lengtii of Run, Plan of Ropes. 

■ „ 4, Sounding Rod. 

Surfaci'Slqpe, Boorkee Beach, 

Longitudinal Section of water-surface and bed. 
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Plate. 
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XV 
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XVI 
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xvin 

XIX 



XX 



xxi|Xxn 
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Suffaoe'Slqpef JaoU Seach. 

' Longitadinal Section of water-sorface and bed. 

Coweteity of Water^Suiface, 

Rg. 1, Plan. 

' „ 2, Cross-Section. 

„ 3, Special Levelling Staff. 

„ 4, Illustration of hydraulic pressure. 

Double-FloaU. 

■ ■■ Fig. 1, 3'-Ball Pattern. 
— — „ 2, ir-Shell Pattern. 

„ 3, Plank-Tray. 

Central Vertical Vehcittf-Curves. 

H Series 1- 4, Sdanf Left Aqueduct. 

II 6-17, 11 Right Aqueduct 

« 18-20, » » ». (L.Aqued. dosed). 

II 21r28, II Embankment Main Site. 

NoTi'CMral Vertical VelocHy-Curvea, 

Series 29-88, SoUnf Bight Aqueduct 

- If 84r40, II 11 » 

II 41-46, II Embankment Main Site. 

VerHcal Vehdty^varvet. Instrumental DiitorUon. 

' Pig. a, Max. velocity at surface. 

„ 5, Max. velodly below fiuxface. 

CaleulaMon Details. 

Pigs. 1-6, Vertical Velocity-Curves. 

„ 6, Levelling across Canal. 

„ 7, 8, Disduoge in Side-Spaces. 

„ 9,10, Cubic Discharge in Side-Spaces. 

- ,, 11, Exporiment on convexity of water-surface. 

Central Vertiodl Veheity^ttrves, Variation ofElemenU. 

■■at Solinl Aqueduct Sites. 
■ - ■ „ „ Embankment Main Site. 

Parameter Curves. 

—— Pig. 1, at Solini Left Aqueduct 

„ 2, „ „ Bight Aqueduct 

- „ df f9 n Embankment Main Site. 
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Plate. 



Descriptioxi of Plate* 



XXIV 



XXV 



xxvi-xxvm 

XXVI 
XXVII 

xxvni 



XXIX i 
XXX 

xxxa I 

XXXI-XLI 
XXXI i 



XXXII 
XXXIII 
XXXIV 
XXXV 
XXXVI 

xxxvn 
xxxvm 

XXXIX 
XL 
XII 

XLH 



Various Instruments, 

Fig. 1, Temporary Still-water Gauge. 

■ „ 2, Funnel Protector of Float-Stick. 

— — „ 3,4, Free Water-level, (Use of brass foot rule.) 

— — „ 6-7, Mean Velocity Rods, 

„ 8, 9, Plank-Tray (for Rods), Test Tube (for Rods). 

„ 10, Silt Tube. 

„ II, Evaporation Pan. 

Side-Spaoe^-FJoat-Courses. 

— — at Sol&ni Embankment Main Site. 

at Fifteenth Mile New Site, Belra, Jaoli and Kamhera Sites. 

Surface Velocity-Curves, 

Series 51-66, Soldni Twin Aqueducts. 

— — t» 67-59, >f Right Aqueduct 

■ „ 60, it Embankment Minor Sites. 

Mid-depth Vetocity-Curves, Series 61, 62. 
Bed Velocity-CurveSy Series 65, 66. 
Transverse Velocity-Curves, 

Figs. 1, 2, Comparable as to shape only. 

„ 3, Comparable in all respects. 

Cross-Section, Fig. 4, Relative depth of max. vely . on various verticals, 

Mea/n, Velocity Curves, 

Series 1 1-1 07, SoUni Left Aqueduct 

„ 108-112,114,116, ,, Right Aqueduct 

„ 113,115,117-127, n 

„ 181-189, » „ (LAqued. closed), 

,, 151-158, >, Embankt Main Site. 

n 159166, n 9» i, „ 

M 167-181, .» » at low water. 

1 9M 95, 196, 197, Fifteenth Mile Sites. 



„ 201-206, 

„ 211-217, 

» 221-225, 

„ 231-288, 

Trial Transverse Curves, 
. . Exponential Curves. 

Elliptic Curves. 

■ Parabolic Curves. 



Belra Site. 

Jaoli Site. 

Kamhera Site. 

Beka Reach Distributaries. 
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Plate. 


Deflcrlptton of Plate. 


XLTTT 


Mea/n, Velocity past Central Vertioal'^Trial Curves, 




at Solinf Left Aqueduct Site. 

— — „ „ Embankment Main Site. 


XUV 


Central and Mean SurfaoeVelocity-VariationfSolkni AqueiSites. 


XLV-XLIX 


Central Surface and Mean Velocity'Variation, 


XLV { 

XLVI 

XLVU { 

XLVUl 
XLTX 


: at SoUni Left Aqueduct. 

at „ Right Aqueduct, (Left Aqueduct closed). 

■ at „ Bight Aqueduct. 
■ at tf Embankment Main Site. 

at Fifteenth Mile Sites. 

at Belra, Jaoli, and Kamhera Sites. 

at B:amhera Site. Detailed Diagram of each day's work. 
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Transverse Silt-Fehcity-Curves, 








*} Plmhnnlrmr'nf Mnin RifA 


U 


Current Meter Lift. 




Figs. 1, 2, Side and Front Elevations. 

„ 8, 4, Plans. 

„ 6-8, Enlarged views of Lift Bar. 
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Theory of Rod Motion, 

Fig. 1, Max. Velocy. Line above Surface. 
„ 2, „ „ „ in Surface. 

„ 3-5, „ „ „ below Surface. 
„ 3, 4, 6, Rod-Velocy. (u)< = > Surface velocy. (v^). 
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DETAILS. 

Figures^}, 2, 3 are drawn for Belra Site, 
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Fia. 1. 

WIRE ROPE ARRANGEMENTS 

Scale, bOfeet to an inch, 

.. YI^'WL^ope notjn use ^ _ 



Wire Rope in me 



194' •'^— WftterLerel---* Span 




rr- -Wire Rope 
rPj— Lifting Rope 
S/>— Straining Rope 



P— Stand-Post 
G— Guide-Post 
S—Straining-Post 
5'— Lifting Rope Peg 



r— Rinff at end of Wire-Rope 
P— Lifting Pulley 
j9— Straining Pnllej 



Fio. 2. 
PLAN OF CROSS-SECTIONS 

(obtained hy sounding,) 



Lines qf Tendanis dotted. Cross* Sections clear lines. 

Scale, 250 j^^ to an inch. 




Pio. 3. 
EXPERIMENT ON LENGTH OF RUN 

PLAN OF ROPES 

Scale, 2,hOfeet to an inch. 
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SURFACE SLOPE. 

JAOLl REACH 

Horizontal Scale, \\ mile* to an inch. 

Vertical Scale, 2 feet to an inch. 



Refbrbngbs. 

Bold figures (52) denote miles from Head of Oanal. 

The sloping lines show the Water-Sorf ace plotted at each G-aage from 
the Average Gjiage-Aeadings of the Series flgared. 

The Average Height of temporary Obetraction above the Orest of 
Chitaara Falls is shown by the thick vertical lines over the Crest. 

[if.il. VQT Mk« of oIeun«H, tlian Uom (radlj OTerUpftnc) are plotted Mpante.! 



PLATE IX. 
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DOUBLE-FLOATS. 



PLATE XL 



Pio. 1. 
3' BALL PATTERN 
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CENTRAL VERTICAL VELOCITY CURVES. 



PLATE XII, 



SOLANI LEFT AQUEDUCT 
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SCALES FOR PLATES XM TO XVlll 
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CENTRAL VERTICAL 

SOLANI RIGHT 

Scale for depths, lOJeet to an inch. 
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VELOCITY CURVES. 

AQUEDUCT 



PLATS XIII. 



Velocity' Scale, 1 foot per second to an inch. 
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CENTRAL VERTICAL 

80LANI EMBANK- 

Scale for depths, 
Velocity- Scale, 1 foot 
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VELOCITY CURVES. 

MENT MAIN SITE 



PiJLTE XV. 



\{ifeet to an inch, 
per second to an inch. 
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PLATE XVI. 



NON-CENTRAL VERTICAL VELOCITY CURVES. 

SOLANI RIGHT AQUEDUCT 

Scmlefor CrosS' Sections and deaths, \Ofeet to an inc7i. 

Velocity- Scale, \ foot per second to an inch. 

N. A— The Axrvwi m the Cr«a-Sectiou skew tke poaitieiia of the lines of max. Telocity (V) of each Seriei. 
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NON-CENTRAL VERTICAL 



• SOLANI RIGHT 



Scale for depths ^ lO/eet to an inch. 
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PLATE XriL 



VELOCITY CURVES. 

AQUEDUCT 



Velocity' Scale, 1 foot per second to an inch . 
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NON-CENTRAL VERTICAL VELOCITY CURVES. 

SOLANI EMBANKMENT MAIN SITE 

Scale for Cross- Sections and depths, 10 feet to an inch. 
Velocity- Scale, 1 foot per second to an inch. 

EQm anowi on th« Crou-Sectlon« show the po«itlon of the line of : 



PLATE XVIIL 



SeriM] 




[ParalwUc velocitj-ordiixAtw not ooaputed for the 74$' L Tertieal helow lersl of loiftst at^j. 
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VERTICAL VELOCITY-CURVES. 

INSTRUMENTAL DISTORTION 



PLATE XIX. 



Obflenration-Cnrvea - - - 
Pig. ii a 



TrnB Carvea 





Fig. iii a 
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CALCULATION DETAILS. 



PLATE XX. 



Vertical Velocity Curves, Figs. 1 to 5. 

References for Fig. 3 ; 6B = y •= cC, aA = V, pP = r, mM = »4h, dD = r„, 6c = 2Z, ba = Z, &p = «, 6M = JH, 6rf = H 



Fia. 1. 



iH 



•'FTT- 



FiG. 3. 






flJ' 



N 




^ 




^^ 




m\ 




X 


D 



Fia. 2. 



■V « — 

n-1 



1(»-1) 



Jh 




Fig. 6. 

Contte.r<on &y Levelling qf opposite banks t^f Oandl. 
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Fig. 5. 
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Discharge in 8id^ Spaces, Fios. 7, 8. 
Fig. ». 
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Cu&te Discharge in Side- Spaces, Fios. 9. ^o 10. 
Fig. 10. .' 
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Fio. 11, 

Experiment on Convexity of Water-Surfaee, 
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H', H' Readings on Leyelling Staves on top immfirsed Steps. ,.,,., kt 

^ A*, h" Depths of water on top immersed Steps. ^ '^^ ^ ^ 

O*, 0' Readings on Levelling Staves over centre of stream, 

o', e* Readings on strips at foot of central Staves. 
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CENTRAL VERTICAL VELOCITY CURVES. 

VARIATION OF ELEMENTS 



SOLANI AQUEDUCT SITES 



Orfinntea i I^ft Aqueduct, thick lines, 
urainates, ^ ^^^ Atmeduct, thin Unes. 

If.B, The ordlnaites are liroken to prevent oonfusion in the dnwing. 
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Bxplanation oi symbols 



AbsdssfB, H = Depth of water. 

li = Surface-Fall in upper Half Reach 

% = Surface-Fall in 1 mile below Site, (Plate XXII). 

^ = Surface-Fall in lower Half Reach- 

V = Maximum Velocity (in yelocity-parabola). __ 

V, = Surface Velocity, 

fl^ U =MeanVdocity _ _ 

''g vb =Bcd Velocity. 

O u ssRodVelodty^ _ ._ 

z = Deptli of BCaxiraum Velocity Line 

{ = Proportionate Depth of ditto = Z -J- H _- 

p = Parameter of Telocity-parabola. 
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Scales. 
Scale for H, Fl, a, i^, z, Ifooi to an inch. 
Scale for V , t?«, U , t^H, m^ Ifootjper second to an inch. 

Scale for ?,..._ Ar ^»*^ ^ «» »»^*» 

Scale for p,. SO units to an inch. 

Scale for Wind,^.: 20 feet per second to an inch. 
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PLATE XXI. 
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CENTRAL VERTICAL VELOCITY CURVES. 

VARIATION OF ELEMENTS 

SOLANI EMBANKMENT MAIN SITE 

IPor explanation of symbols, and for Scales, see Plate XXI], 



PLATE XXII 



jr. B, The ordiimtM axe Imkea to prerent o^nfuidon in the drawingrt 
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Pio 1. 



Fig 2 



VARIOUS INSTRUMENTS. 

On vorioiM SeaUi,- C>^fA, Vnth, huh, yviih SinB). 




Fig. 3 




FKES WATSR-LXVBL. 
U»t cf Brau FooURuU (B). 



-Water-Snrfao^- 




PLATE XXIV. 



Fig. U. 
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Fig. 9. 

TS8T-TUBB. 
[for Rodii\. 
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Fig. 8. 
Plamk-Tray. 
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SIDE-SPACE-FLOAT-COURSES. 



PLATE XXV. 



[ Shewing the arrangement of Float-Courses orer stepped and sloping banks, with the Side- Spaces rarying 
in width as the water rises and falls]. 



The Water-Surface is shown by « clear line. The thick rertical lines shew the Rods as in ase. 
The upper dotted line shows the level of the Upper and Lower Ropes, 

Symbolt:^€, Bdge ; t. Top (immersed) Step ; m, middle (of Side-Space) ; q, QuadrisectioB (of Side-Space). 
[y.B. Sarfaoc-Floftts wexo twei orer tbi« top st«p (<) wh«m tli« water -wu rtrj dial low {Jiartoa|. 



SOLANl EMIANKMENT MAIN SITE 
[The ordinal numbers (as 9 th) shew the number of each Step reckoned from the top Step]. 




9 Steps imBtened 
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SURFACE VELOCITY CURVES. 

SOLANI RIGHT AQUEDUCT 

Scale for Cross- Section, and for Abscissa, and for S, B, b, 2b feet to an inch 

Velocity' Scale, 2'5feet per second to an inch. 
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BED VELOCITY CURVES. 

80LANI RIGHT AQUEDUCT 

[These are Carves of Velocities past a transversal a little above the Bed]. 



Scale for Cross- Section, and for Abscissa, and for IT, R, b, 26 feet to an inch. 
Velocity- Scale, 2'6 feet per second to an inch. 
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MIODEPTH VELOCITY CURVES. 

SOLANI RIGHT AQUEDUCT 



PLATE XXIX. 



[Theae are CuTTes of Velocities past a transversal a little above middepth]. 
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PLATE XXX A. 

TRANSVERSE VELOCITY CURVES. 

SOLANI RIGHT AQUEDUCT 
Scale for Cross- Sections, and for Abscissa, 2b feet to mn inch. 
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PLATE XXX. 



TRANSVERSE VELOCITY CURVES. 
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Scale for Cross- Section , and for Abscissm, 2Sfeet to an inch. 
Velocity- Scale f 2'^ feet per second to an inch. 
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MEAN VELOCITY CURVES. 

KAMHERA SITE 
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TRIAL TRANSVERSE CURVES. 
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CENTRAL AND MEAN SURFACE VELOCITY-VARIATION, ^i^^^e xliv. 

SOLANI AQUEDUCT SITES 
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CENTRAL SURFACE AND MEAN VELOCITY-VARIATION. 

, For ezpUnation of ^yinbolB, eoalas, &e., see Plate ZLT. 
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Scale for Fig, 1 to 4, 
Scale for Fig. 5 to 8, 
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Fig. 3. 

General Flan,^h Sixt^ 
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iT-ilETER LIFT. 

)NT0ON RAFT]. 

'o { 50 inches to an inch. 

'o 8, 12 inches, to mn inch. 



Fio. 2. 



PLATE LL 




y DITl^ILS. \ 

G, Guid«.Piece of Lift-Bar, {V x 6' x I J' ootaide. 37* x 8* x findde). 

/, Front-Piece of aboTe» (IT'x I'x}''). removable tor ohftiiiriBB Uft-Bar.j- 

A, Hftadle of abore. 

D, Cnrred Distanoe-Pieoe hafeveen front Legs <rf Lift. 

B, Lift- Bar {%' x |') section, ftoorcd in front, and racked behind* 

T, T-Head of Lift-B«r. 

r. Toothed Rack of Lift-Bar. 

B, Safe^ Batohet for ditto. 

<, Lerer of Ratchet. 

P, Crank-whael of Pinion working the Lift-Bar. 

H, Haudleof _ .ditto. 

w. Gearing Wire (|' thick) contained. iritUn the groove of Lift-Bar. 

<, T^Headof Gearing Wire, 

o, Gearing Holee in the Gearing Wire for teserting nose of Gearing Lerer. 

«. Hole in Gearing Wire for insertion of Union -Link of Carrent-Seter«_ . 

ft. Bridges across Groove of Lift-Bar, to support Gearing Wire. 

L, Gearing Lever. ._, 

Q, Screw Handle of above (for fixing G«arfaig Lever on Lift-Bar) . 

8, locket for insertion of Cvrrent-Meter Boot. 

F, Poei for attachment of Cnrrent-Metar. 

M, C«|ti«it.lfetre (Moore's pattern it shown). ^ ^^... 

A, Opening in Platform ( 1 7* x 8') for passage of Carrent-Xeter* 

C, CheeiBof Lower Clntch, ^ : 

«, Pairei Bcrewt working Ckrtek. 

>Lf, Pairef Ctamk-wheela working ClBtA* 



Ealtf ged Views 

of Lift-Bar (B). Oearinf Wire (to), and Gearing Lever (L). 
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Fig. 4. 

!(t^frm mnd L0wer ClutcK 
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THEORY OF ROD-MOTION. 



PLATE LII. 



Tetteiz (A) is origin of co-ordixiftteB. The parabola-axis Aa is the i>axii. LI is the Rod in position ; «0 the Rod-yelOGity («). 

Positiye ordinates («) measured vertically downwanis (from Aa). &B is the Snrface^lereL 

aA = V, *B = e,^ cO = i#, i>P = i», dDst?^. Msi «» = Z, ae = A, a|> = s, otfsZ'. 



FlO. 1. 

ParaboU-azis (Aa) above surface-level (&B). 
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Fig. 2. 

Parabola-axis (Aa) in the smrfaoe (&B). 



AorB 



y = «c» 
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Pio. 3. 

Parabola-axis (Aa) below snrfaoe-level (&B). 
Rod-velooitj (eO) < surface-velocity (6B). 




Fio. 4. 

Parabola-axis (oA) below surface-level (6B). 
Rod-velooity (eO) = surface-velocity (6B). 



t«J- 




Vo 


y^ 


A 






/^ 


rfJ 






/ 


II 






1 


« 






A 


i ■ 




w 


\ T 


T 


T 




X" 


« 


I 




p\ 


' 1 


1 




\ 


1 


^5 




c 


^^ 



Fio, 6 

Parabola-axls (Aa) below surface-level (6B)i 
Rod-velocity (cO or c'O') > surface-velocity (6B). 
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